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Objectives: to assess the quality of care of patients undergoing abdominal aortic surgery.
Materials: three hundred and forty-six patients undergoing surgery for aneurysmal or occlusive disease of whom 51
died.
Methods: we developed a mortality registration system to classify causes of death, to evaluate shortcomings in treatment,
and to determine the extent of agreement between clinical diagnosis and necropsy findings.
Results: the main cause of death for 11 patients (22%) was a poor clinical condition at admission, while 76% (n=39)
of the patients died due to postoperative complications. Myocardial infarction was the most frequently encountered
complication. Deficiencies in medical treatment were observed in 10 of the 51 deaths (20%). Autopsy was performed in
33 of the 51 patients (65%), revealing in 10 cases (30%) a major discrepancy between pre- and postmortem findings. Six
of the 10 autopsies revealed that a myocardial infarction had been missed during the postoperative period.
Conclusions: autopsy reports are essential for accurately estimating complication rates as we observed discrepancies in
30% of cases.
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Table 1. Baseline characteristics of operated patients (n=346).Introduction
n %
Preoperative and perioperative risk factors in patients
Sexundergoing abdominal aortic surgery are well-es-
male 267 77tablished.1–4 Assessing these risk factors is important female 79 23
Ageto improve hospital survival in this group of patients.5
<70 164 47However, few articles deal with the inaccuracies that
70–80 138 40might occur during the hospital stay of these patients.6 >80 44 13
Timing of operationThe present study was carried out to determine im-
elective 271 78perfections in preoperative diagnosis, surgical tech-
acute 75 22nique, and postoperative care. Autopsies were Disease
aneurysm 243 70performed to establish the accuracy of the cause of
obstruction 91 26death in patients who died after abdominal aortic
both 12 4surgery. Type of operation
bifurcation 170 49
tube 176 51
Materials and Methods
abdominal aorta. Baseline characteristics of the op-
Between January 1989 and December 1997, 346 patients erated patients are shown in Table 1. Fifty-one patients
were operated on at the Red Cross Hospital in The died (15%). As the mortality rate after emergency
Hague for aneurysmal or obstructive disease of the surgery (43%) differs from that after elective pro-
cedures (7%), a cross-tabulation of clinical indication
by outcome is given in Table 2.
* Please address all correspondence to: P. J. Breslau, Red Cross Patients who died after surgery were evaluated inHospital, Department of Surgery, Sportlaan 600, 2566 MJ, The Hague,
The Netherlands. a monthly review meeting which was attended by the
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Table 2. Mortality according to type of disease and urgency of treatment was deliberately withheld. In this case, com-
operation. plications occurring in the postoperative course would
Elective Acute have been non-fatal when therapy was instituted, but
treatment was regarded futile because it could not
n Death % n Death % prevent further suffering and death. Group A4 rep-
Aneurysm 171 14 8 72 30 42 resents patients who died due to a disease unrelated
Obstruction 88 5 6 3 2 67 to aortic pathology and which could not be regarded
Both 12 0 0 0 0 0 as a complication of vascular surgery. Such a diseaseTotal 271 19 7 75 32 43
developed during the hospital stay, but it could have
been present and undetected at admission.
Table 3. Mortality-scoring system. After establishing the causes of death, the clinical
file of each patient was reviewed again in order to
A. The patient died due to:
examine whether a deficiency in treatment had oc-1. disease for which he/she was admitted
2. complications curred. Category B subdivides the causes of these
3. disease/complications that could have been treated but imperfections into five groups: a deficiency in the
where treatment was deliberately withheld
clinical diagnosis (B1), the indication of the operation4. disease developed during admission
(B2), the operative technique (B3), or the non-operativeB. An inaccuracy in treatment was made due to a deficiency
therapy (B4). If no deficiencies were found, the patientin:
1. clinical diagnosis was allocated to group B5. Patients were allocated to
2. indication of operation group C1 when an autopsy was performed and to3. operative technique
group C2 when this was not allowed by the relatives.4. non-operative therapy
5. there were no deficiencies The results of autopsy were compared with the avail-
C. An autopsy was: able clinical data in order to determine the extent of
1. performed agreement (category D). In the case of a match between2. not performed
pre- and postmortem findings, the patient was al-
D. At the autopsy there were:
located to group D1. If the presumed cause of death1. no major discrepancies with clinical findings
2. important discrepancies with premortem findings substantially differed from the autopsy findings, the
patient was allocated to group D2.
senior surgeons, the surgical residents and interns,
and a senior pathologist. In order to identify short-
comings in diagnosis and medical care, all deceased Results
patients were classified according to four categories
(A to D) of a standard mortality-scoring system (Table The results of the mortality registration are shown in
Table 4. Eleven of the 51 patients (22%) were operated3). The decision for allocation of each patient was
shared by all the attending physicians. Hospital mor- on when in a poor clinical condition. Ten of these 11
patients died due to a ruptured abdominal aortictality included all patients who died during their stay
at the Department of Surgery or who died within 30 aneurysm and one due to acute thrombosis of the
abdominal aorta. Aortic pathology was the primarydays after the operation.
Category A subdivides the causes of death into cause of death for these 11 patients. Their postoperative
course was further complicated by myocardial in-four groups. The subdivisions of the mortality scoring
system are based on predetermined criteria. Group A1 farction (n=4), cardiac insufficiency (n=3), colon isch-
aemia (n=2), bleeding (n=2), multi-organ failure (n=represents all patients who died due to the disease for
which they were admitted, this being abdominal aortic 1), and bronchopneumonia (n=1). A postoperative
complication was regarded as the primary cause ofpathology. A1 patients were admitted in such a poor
condition that, although an operation was performed, death for 39 of the 51 patients (76%). The complication
that was most frequently observed was a myocardialdeath was inevitable. Group A2 represents those
patients who were admitted in a good or moderate infarction which occurred in 15 of the 39 patients
(38%). As a poor clinical outcome was expected in onecondition and died due to specific complications that
occurred in the postoperative period. The decisive patient, further curative treatment was withheld after
she developed cardiac and respiratory insufficiency.factor to determine whether a patient should be clas-
sified into group A1 or A2 is therefore based on the No patient died of a disease unrelated to aortic patho-
logy or of a complication of vascular surgery.apparent condition at admission. Group A3 represents
the patients who died due to the fact that curative Deficiencies in treatment which contributed to death
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Table 4. Mortality registration (n=51). died of respiratory insufficiency after she extubated
herself, one was inappropriately treated for bron-n % n %
chopneumonia, and three died due to hypovolaemic
A. The patient died due to: shock after unrecognised bleeding.
1. disease at admission 11 22 Autopsy was performed in 33 of the 51 patients2. complications† 39 76
myocardial infarction 15 38 (65%). Ten of these 33 autopsies (30%) revealed in-
sepsis 8 21 formation that could have had impact on the treatment.
bronchopneumonia 6 15 Six of these 10 autopsies revealed a myocardial in-cardiac insufficiency 6 15
respiratory insufficiency 5 13 farction which had remained undiscovered during the
colon ischaemia 5 13 postoperative course. Inadequate diagnostic pro-
multi-organ failure 5 13 cedures were found in three patients, who died ofbleeding 4 10
aortic dissection 1 3 hypovolaemic shock. This was caused by an un-
cholecystitis 1 3 detected rupture of the iliac artery, a dissection of the
renal insufficiency 1 3 aorta, and a mesenteric bleeding, respectively. Onetransfusion reaction 1 3
3. treatment withheld 1 2 patient died of an unexplained sepsis, where autopsy
4. during admission 0 0 revealed an extensive pyelonephritis.
B. An inaccuracy was made due to: Clinically unimportant findings were detected in 11
1. clinical diagnosis 1 2 patients (33%). Three patients experienced a renal2. indication of operation 0 0
infarction, three a cholelithiasis, two a chronic pan-3. operative technique 4 8
4. non-operative therapy 5 10 creatitis, one an ovarian cyst, one a bladder carcinoma,
5. no shortcomings 41 80 and one a bronchial carcinoma.
C. Autopsy was:
1. performed 33 65
2. not performed 18 35
D. At autopsy there were:
Discussion1. no major discrepancies 23 70
2. discrepancies 10 30
Along with the evaluation of patient- and operation-† A patient could have died due to more than one complication.
related risk factors, the identification of shortcomings
in medical care is important in order to lower mortalityTable 5. Number of fatal (group A2) and non-fatal (survival group)
rates. Complication registration in vascular surgery iscomplications and the lethality of each complication.
often based on clinical findings only and not supported
Fatal Non-fatal Lethality by autopsy data.7 This may have led to an under-(n=39) (n=295) (%)
estimation of the complication rate in previous studies.
Myocardial infarction 15 5 75 By defining the ultimate causes of death, our autopsy
Sepsis 8 7 53 results have shown that there is a 30% discrepancyBronchopneumonia 6 22 21
between pre- and postmortem diagnosis. Other studiesCardiac insufficiency 6 8 43
Respiratory insufficiency 5 5 50 have reported that discrepancies between clinical and
Colon ischaemia 5 1 83 necropsy findings occur in approximately 40% of theMulti-organ failure 5 1 83
cases.8 Autopsies revealed essential information whichBleeding 4 1 80
Aortic dissection 1 0 100 could have impacted on the course of the disease or
Cholecystitis 1 0 100 on the survival.9,10Renal insufficiency 1 9 10
The most frequently encountered postoperativeTransfusion reaction 1 0 100
complication leading to death was a myocardial in-Total 58 59 50
farction. It was diagnosed in 38% of all fatal com-
plications. Previous reports have concluded that a
myocardial infarction can be attributed as death afterwere observed in 10 of the 51 patients (20%). The
possibility of myocardial infarction in one patient was abdominal aortic surgery in approximately 34%.11 In
our study, a myocardial infarction was missed sixnot followed up and the diagnosis was subsequently
missed. Shortcomings in operative technique were times during the postoperative period. Only in one
case this was due to an inaccuracy in diagnosis, as weobserved in four patients. One patient developed a
dissection of the aorta, two experienced postoperative failed to consult a cardiologist when the condition of
a patient worsened.bleeding caused by a ruptured suture line, and one
had a perioperative caval vein bleeding. In five patients Nevertheless, these findings have not changed our
treatment routines. We are aware of the fact thatnon-operative therapy was inaccurate. One patient
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